Differential effects of fibroblast growth factor on insulin receptor and muscle specific protein gene expression in BC3H-1 myocytes.
BC3H-1 mouse muscle cells in culture were employed to study the mechanisms which regulate insulin receptor gene expression during differentiation. When BC3H-1 myoblasts were plated in low serum media (1% fetal bovine serum), cell division ceased. Within 1 week cells had the morphological features of myocytes and expressed muscle specific proteins such as creatine phosphokinase and the nicotinic acetylcholine receptor. It is known that following incubation in low serum media, the steady state mRNA levels for the key muscle transcription factor, myogenin are increased. Exposure of BC3H-1 cells to a 20-base myogenin antisense oligomer blocked morphological differentiation, and resulted in nearly complete inhibition of the expression of the acetylcholine receptor but not the insulin receptor(IR). In order to study further the relationship between differentiation and IR gene expression, fibroblast growth factor (FGF), a known inhibitor of myogenic differentiation, was employed. FGF treatment inhibited the transcription of both myogenin and the acetylcholine receptor. However FGF did not inhibit the transcription of the IR. These studies indicate therefore that IR transcription increases during muscle cell differentiation, and suggest that during differentiation the control of IR gene expression differs from the control of muscle specific proteins.